Estrogen-receptor-dependent regulation of telomerase activity in human endometrial cancer cell lines.
Given that prolonged exposure to unopposed estrogen is associated with endometrial cancer development and that the promoter region of the catalytic subunit of the telomerase enzyme, hTERT, contains putative estrogen response elements (EREs), we postulated that estrogen-receptor (ER)-mediated induction of telomerase activity may play an important role in endometrial carcinogenesis. ER-positive and ER-negative endometrial cancer cell lines were used. ER alpha expression was reconstituted in ER-negative cell lines by transient transfection. Telomerase activity was assayed using a PCR-based telomeric repeat amplification protocol (TRAP) after exposure to estradiol (E2). hTERT mRNA expression was assessed by real-time RT-PCR. Gel shift assays using oligonucleotide probes encoding each ERE and transient expression assays using luciferase reporter plasmids containing varying lengths of the 5' promoter region of the hTERT gene were performed. E2 induced both hTERT gene transcription and telomerase activity in the ER-positive cell lines, but not in the ER-negative cell lines. Transfection of ER alpha into ER-negative cell lines restored E2-induced hTERT gene transcription and telomerase activity. Gel shift assays revealed two EREs in the hTERT promoter that specifically bind to ER alpha. Luciferase assays demonstrated that at least the proximal ERE is responsible for transcriptional activation by ligand-stimulated ER alpha. Telomerase activity and hTERT mRNA were increased in response to estrogen in an ER alpha-dependent fashion in endometrial cancer cells. Binding of complexed estrogen with ER alpha to the EREs found within the hTERT promoter suggests a possible mechanism for telomerase induction that may facilitate the malignant transformation of hormone-dependent endometrial cells.